Site-specific substitution of inosine at the terminal positions of a pre-mRNA intron: implications for the configuration of the terminal base interaction.
Genetic evidence in yeast has revealed that a non-Watson-Crick base-pairing interaction between terminal guanosine residues of the intron is required for the second step of pre-mRNA splicing. To explore the likely configuration of the interaction between the terminal guanosines of the intron, inosine was uniformly incorporated into an adenovirus pre-mRNA substrate (Ade) to replace guanosine residues. Splicing of the inosine-containing Ade pre-mRNA was completely inhibited. Psoralen cross-linking reveals that the association of U1 and U2 snRNPs with the intron was impaired. To eliminate the deleterious effects caused by complete inosine replacement, guanosine residues at the splice site(s) of the Ade pre-mRNA were substituted by inosine. Such pre-mRNA substrates were obtained by ligation of two or three RNA fragments; the 3' piece was primed with inosine or mono-phosphate inosine. Splicing of the Ade pre-mRNA containing an inosine residue at the 5' or the 3' splice site, or at both sites proceeds normally. Thus, the functions of the terminal guanosine residues of the intron in splicing can be replaced by inosine. This result supports the previous notion that an N1-carbonyl symmetric interaction likely occurs between the intron terminal residues during pre-mRNA splicing.